[Abstract] Plants use nitrate, nitrite, and ammonium as inorganic nitrogen (N) sources. These N compounds are included in plant tissues at various concentrations depending on the balance between their uptake and assimilation. Thus, the contents of nitrate, nitrite, and ammonium are physiological indicators of plant N economy. Here, we describe a protocol for measurement of these inorganic N species in A. thaliana shoots or roots.
2. Add 40 µl of sulfuric acid instead of reaction reagent 1 to another 1.5 ml microtube to determine the nonspecific background concentration.
3. Add 10 µl of supernatant.
Note: Supernatants are often sticky. We usually attach the supernatant to the wall of the microtube. 4 . Spin down the contents and vortex them thoroughly.
5. Incubate at room temperature for 20 min.
Note: The incubation temperature is usually maintained at 20-25 °C.
6. Gently add 1 ml of reaction reagent 2 (see Recipes), and vortex until the contents become clear.
Note: This neutralization process generates heat. The obtained yellow product is stable for 48
h in the dark. 2. Add 40 µl of reaction reagent 1 to a 1.5 ml microtube.
3. Add 10 µl of a standard solution.
4. Spin down the contents and vortex them thoroughly.
6. Gently add 1 ml of reaction reagent 2, and vortex until the contents become clear.
7.
Measure the absorbance at 410 nm using the spectrophotometer and construct a standard curve ( Figure 1) . A picture of a representative nitrate dilution series is shown in Figure 2. www.bio-protocol.org/e2280 Figure 1 . From the curve, the nitrate concentration (mM) can be determined using the formula: (Abs410 -intercept)/slope.
2. Calculate the apparent nitrate concentration (mM) of the supernatant using the standard curve. replicates should be obtained for each sample and standard. More than five biological replicates are desirable to obtain reliable data for statistical analysis. In the above experimental procedure, the determination is limited to the range of 1.25-80 µmol nitrate g -1 fresh weight. If a result exceeds this limit, the extract should be diluted appropriately using ultrapure water, depending on the nitrate concentration of the sample. www.bio-protocol.org/e2280 5. Incubate at room temperature for 15 min.
6. Measure the absorbance at 540 nm using a spectrophotometer.
C. Preparation of nitrite standard curve 1. Prepare a nitrite dilution series using potassium nitrite (0, 5, 10, 20, and 40 µM) in the extraction reagent 1 (freshly prepared).
Note: In most plants under normal growth conditions (except for those under anoxia/hypoxia or in which nitrite reduction is suppressed), little nitrite accumulates in the tissues. The range of
the standard curve should be adjusted depending on the type of sample.
2. Mix standard solutions with equal vols. of reaction reagent 3 and reaction reagent 4 in 1.5 ml microtubes.
3. Incubate at room temperature for 15 min.
4. Measure the absorbance at 540 nm using the spectrophotometer (Figure 3) . A picture of a representative nitrite dilution series is shown in Figure 4 . 8
Data analysis
1. A typical nitrite standard curve is shown in Figure 3 . From the curve, the nitrite concentration (µM) can be determined using the formula: (Abs540 -intercept)/slope.
2. Calculate the apparent nitrite concentration (µM) of the supernatant using the standard curve.
3. Calculate the nonspecific background concentration (µM) of the supernatant using the standard curve. 
